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HOt* KO/lOHHbl 

(57) W3o6peTeHne othochtca k peMOHTHO-M30- 
/ihuwOhhwm pa6oTaM oOcaAHbrx ko/iomh ne<t>- 
Tera3dBbix cxoa*MH A"* BOCCTaHOBnewwfl nx 
repMeTKHHOCTn. Uenb- noBwujenwe HaAexHO- 
cru ycTdHOBKM MeTa/i/iuiectcoro nnacTwp* 
(Mfl). B KOpnyce ycTpo&crea ycTaH0B/>enbi 
3^eKrpoABwraTe/ibc peAyxTopoM. ruAponacoc 
U fMApOMM/lM»iAP c rio/ibiM nopujM€M m mto- 
icom. noA M n Ha Ba,, y *opnyca ycTaHOB*ena 
pacxairwBaioma* ro/iOBxa (PQ. B hh>khc^ h-ic- 



TM KOpnyca C B03MO*HOCTblO B3aMMOA6^CTBM^ 

c Mn pa3MemeH ynop c *cecT*o cbr33hmwm c 
hum npwBOAOM ero oceeoro nepeMememia. 
HaA Pr pacno/iOJKen AopnupyiomMM Konyc, 
yCTanoBneMHUCi Ha unroxe c B03Mo*nocTbK> 
B3anMOAeHCTBviR c MH. flpuBOA nepeMeme- 
mmp ynopa Bbino/iHeH 8 BHAe AW<l><J>epeHui/ta/ib- 
Koro nopUJHJi, ycTaHoeneMMoro 8 icopnyce w 
o6pa3yiomero c ero cremcaMvi ABe KaMepw. 
0ah3 t43 icaMep ruApaBAMMecKM cen32Ha KaMa- 
noM c no/ioCTbK> nar MBTawwH, a Apyfaa - APy- 
rwM Kflna/ioM c no/iocTbio ec^cweaMMj? 
rviApOMacoca. MettAy co6otf KaMepw cB03aMbi 
KaHanoM c pacnonorceHKbiM b hcm o6p8thwm 
K/iananoMCO uitokom. Kowyc, npoxoA* "O MCI. 
Ae<|>opMi4py€T ero a mmauhaP w npw*nMaeT k 
p^MOHTwpyeMOvj Tpy6e. FlepeMeiAaeMaa 
ac/ieA 3a KOHycoM PT co3Aaer Aono/iHHTe/ib- 
Hyjo n/iacTMsecKyK) Ae<t>opMaiiMK). flpwt aoctw- 
xehnti aepxHero nonowenvifl PT cbomm 
topuom BOSABMCTByet «a iutok Knanana, koto* 
pUM oT^pbiBfieT AocTyn pa6046ii >khakoctl* m3 
KaMepw HdA nopujueM no xaHa/iy b nonocib 
BcacbiBanua rwAPOHacoca. KoHT3KTHa« n/io- 
luaA^ v» yAep*w63K>mee ycn/ine Mfl na CTemce 
o6c3Ahom KonOMMbi AOCTaTOMHw a«« ero yA^p- 
>KaMH$i. 1 nn. 



W3o6peTenne othocmtch k ycTpo^ciaaM 
AAq peMOHTHO-M30nHUMOHHbix paGoT 06C3A* 
hwx ko/iohh He<t>xera30Bbtx cicBaxMH c qenbK) 

BOCCTaHOB7ieHV1« UX repMeTHMHOCTM. 

Ue^bto vf3o6peTeHn« rbarctc« noBbiuje- 
Hvte HaA^«ocTM ycraHOBKn MerannuMeCKoro 
n/iacTupp. 



Ha sepTe^e cxeMatwMHO naoGpaxceno 
npeAiaraeMoe ycipo^CTBO aap pcmoht3 06- 
caAHow KO/iOHHb«« npoAonbMww pa3pe3. 

B UH/iMHApn^eCKOM KOpnyce 1 yctpowCT- 
aa. cnyc*aeMoro b cKBa>KMMy Ha Ka6ene 2. 
pacno/io>*en aneKTpoABuraienb 3 c peAy* T o~ 
pOM 4. Aeyxn/iywxepHwiH r^APOHacoc 5 c Bca- 



CbiaatoiHUMU 6. HarMeTaienbHUMw 7 u peAy*- 
uviohhwm 8 xAananaMw. .wAPOU Mn " H AP 9 c 
no/ibiM nopujKeM 10 vi uitokqm 1 1. AH(W>epeM- 
unanfcHwA nopuieHh 12, RBARiomniiCR npHBO- 
AOm oceaoro nepeMemeHun ynppa 13. m 
XeCTKO C HUM CBR33HHU*. AopHMpyioimi* ko- 
nyc 14 c noAnpy*nHeHHWMw nnaDaiomnMn 
nnaujKaMii 15. pacKaTbiBaiomaa ronoaxa 16 m 
npoAOnuHO-ro^pupOBaHHwCt MeTaAnwiMecKvw 
rmacrwpk 17. Pa6oHne noAOCTH ruApouMnnH- 
Apa 9 m noAoro nopuiHR 10 r*Apaenn4ecKn 
ceasanw MexAy co6ott no xanany a. «epe3 noA" 
npywvtHeHMWM 30nOTHviK-nepeK/iKmaTenb 18, 
KaMepa, o6pa30B3HHa» cTewioMvt xopnyca * 
AVi<|>^epeHUnaAbHUM noptUHeM 12, rwAPaBAH- 
Mecicw cBnaaHa no xaHanyJc nOAOCTbK) HarHe- 
TaHM» rwAPonacoca. 

flpyraa KaMepa, o6pa30B3HMaa CTenxaMn 
KOpnyca n Aw<M>epenuvianbHbiM nopwHeM. 
rviApaannMecKn cbA33h3 c nonoctbio Bcacwaa* 
Hi4« rviAPOHacoca k3H3AOM#. 

B AM4>4>0P^ H UwanbHOM nopume aar cb 
3n ofievtx KaMep Buno/meH xanan c axcuaAbHO 
pacnonojiceHHbiM o6paTHWM xnananoM 19 c 
BwCTynaiotu^M M3 xopnyca ujtokom. B iacxoa* 
hom noAO*enwn KnanaH 19 3axpbiT m pasAe/ia- 
eT icawepw, o6pa30B3HHbie 

AnrJ>4>epeMuna/ibMWM nopujMeM 12 co cienxa- 
MM*opnyca. BHyrpeHHRR nonocTbycTpovicTBa 
3ano/»Hena- paBoMeft *cwAKOCTb>o m cxoMneH- 
cwposaHa c BKeiuHew cxBaxvmHoa cpeAOii 
3nacTii4HWM KOMneHcaTOpoM 20. flopMwpy*)- 
uxwPi iconyc 14 m pacxaTbiBaiomaH ronoBica 16 
yCTaNDBnenu «a xonue nonoro unoxa 1 1 . npvi 
3TOM;papKaTWBa»u;a« ronOBKa xMHeMaTwMe- 
ckvi CB«3ana c 3Ae<TpoABviraTe/ieM 3 nepe3 
TeAecxommacKw* aan 21 KOpnyca. ycTaHOB- 
neMHwftwaonopax xaneHviR b noAOM ujtokc 11, 
nopujv.fi 10. CBfl3aMMuvi C hum Ban 22 w nAane- 
xap^Fi peAyKTop 4. Ha oany 22 ycraHOBneH 
3KCuenrpMK 23,cny*aiUMfl npuaoAOM AByx 
nJiyHxepoa rHAPOHacoca 5. 

npoAO/>bHO-ro4>pwpoeaHHbi* MeTaAAwne- 
ckm* nnacTupb 17 b TpaHcnoprnoM nOAOtte- 
hmh paCno/io*eH MexAy. T.e. yAepxcvieaeTCR 
AopHwpyiOiUMM KonycoM 14 m ynopOM 13. 

J\n* 3axpen/ieHWB ycrpoftCTBa b ko/iohmc 
oho cHa6xeHO ynopHwMM uj/iwncaMW hau rxo- 
pflMM (ne noKa3aHbi). 

ycrpofccTBo pa6oTaeT aieAyoiu^M <>6pa- 

30M. 

Ha MMtepBane npoBeAeHMR peMOHTHO- 
M3on»UMOMMUX pa6oT no xa6eAK> 2 BKAiosaeT- 
c« 3/ieicTpoABviraTenb 3. KOTopbm nepea 
3KcueHTpwR23 npwBOA"T b Ae^ciene nnyHJKe- 
pw rviAPOHacoca 5 n oAMoepeMenHo bo Bpame- 
huc Mepea Banu 21 m 22 p3CKaTbiBa»oiuyK) 
ronoaicy 16: nepBonasanbHO icopnyc 1 npn6o- 

pa 33RK0pWBaeTC« B KO/lOHHe Tpy6, 3 33T6M 

pa6oMan >cuAKOCTb no icaHaAy^oT rwApOMaco; 



ca nocTynaeT o KaMepy h3a An^epeHUwa/Jb- 
HbiM nopuineM 12 m paGa^ee A^sneMne Mepea 
ynop 13 yAepjKwaaeT npoAO/ibHO-rocppHpoeaM- 
Mbiii Mera/i/iMHecKMM n/iacTwpb 17. npn 3tom 
5 o6paTHbiCi K/ianan 19 aanpuT. 

riocne AocTM^eHMH HeoSxoAUMoro A3B/»e- 
HMfl noAnpyxHHeHHbii^ sonoTHMK-nepeicniOMa' 
Te/ib 18 nepeMecTMTCfl bhm3 ao ynopa. 
OTKpwBa« AOCTyn pa6oHe^ >kmakoctm no K3na- 
10 nyanoA nopaiehb 10 rwAPOUnA.nMAPa 9. 

iJopHnpyiOiAMPi KOHyc 14. npoxoA* no 
nnacrupto 17, 4>opMnpyeT ero e umamhap m 
npMXMMaer x peMOHTMpyeMoPi Tpy6e. a ero 
nAaaaiomwe nnaiuKvi Kann6py»oT. co3AaBafl ra- 
15 paHTMpoaaHHwM HaTflr. nepeMeiuaewaR BcneA 
3a AopMMpywmviM KonycoM 14 pacoTbiBaio- 
ma« rOAOaxa 16 co3Aaei AonoAHivreAbHyio 
nAacTViHecxyjo Ae<t>opManviK> nAactwpfl 17 no 

MaKpO- H MMKpOHepOBHOCTRM BMyTpehHew 

20 CT6HKM oScaAHOii koaohhw n ynpOHHfler ho* 
aepxMOCTHbiw caoi^ BKyTpenneM noeepXHoexw 
nAadbipR 17. npw AOCTwxceHww aepxHero no- 
AO>KeHw« AopHMpyiomap roAOBKa 16 cbomm 
topuom BoaAewcTByer na ujtok xnanaHa 19. 
25 KOTOpwPi OTKpbiBsex AOCTyn pa6oMeft >kwa^ 
ctm w3 K3Mepw m3a AM^epeHuna^bHWM nop- 
UJHeM 12 no xanany 4 b nOAOCTb ecacwBaHWR 
rwAPonacoca. 

B 3TOM nOnoxeMwn KOHTaxTnaR nAOiuaA^ 
30 n yAepxMBaiomee ycmamg nnacTupR 17 «a 
cTewce o6caAHO« xoaohhw AOCTaTOMMW a/i« 
eroyAepwMBaHWfl m AM(j>ct)epeHi;vianbHbift nop- 
ujeHb 12 BMeCTe c AopKwpy»oiUMM KonycoM 14 
m pacx3TU83»u^eii ronOBxoPi 16 nepeMecTMTCR 
35 asepx, o6ecneMvi8aR noAMbtii mx bwxoa nna- 

CTblpfl 17. 

riocne 33aeptueHt4R pa6oTbi no yctaHOBxe 
HAacTupR 17 3AexTponpMBOAOM 3 o6ecneMn- 
eaercR ocBo6oxcAeHwe xopnyca npn6opa ot 
40 CTeHxw oBcaAHoi^ xoaohhw h 33TeM ycTpoiHcr- 
bo TpaMcnopTMpyeTCR m3 noaepxHocTb 



OopMyna n3o6peTeHWR 
• YcTpoPiCTBO aar peMOMTa o6caA«ovr xo- 
45 noHHW, Biononaiomee xopnyc, ycTanoB/ieHHwe 
b hbm 3AexTponpviBOA c peAYKTOpOM. rwAPO- 

M3COC M rWAPOUWAMHAP C HOTblM nopUJHeM H 

ujtokom. weTaAAiAMecxKvt nnacTwpb. ycrsHOB- 
neHHyio hoa hmm Ha Bany xopnyca pacxaTUBa- 
50 iomyK) ronoaicy w pa3MemeHHb»^ b HM)KHeiH 
sac™ xopnyca c B03M0>KH0CTbK) BsawMOAen- 
ctbmr c MeTBAAMMecxMM nAacTbipeM ynop. o t- 
nHHdtoiueecn tcm, mto. c uenbto nosMiue- 
hwr H3Ae)KH0CTvi ycTaHOBKW weTaAAviMetxoro 
55 nnacTupR. oho ctia6^eHO jxecTKO c»n3aHH«M 
c ynopOM npMBOAOM ero oceaoro nepeMeiue- 
hur m pacnoAO)KeHHWM H3A pacKatwBawiuew 
rono8xovi AopHwpyiomuM xonycoM* ycTaHoa- 
AeHHbiM «a unoxe r^ApouwAMHApa c bo3mo)k- 

HOCTbX> B3aMM0Ae*CTBuR C MeTaAAVlMeCXHM 
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nnacTbipeM. ean icopnyca KMHeMaTH^ecKn cbh- 
33H c 3ne*crponpMBOAOM. npMBOA oceeoro ne- 
peMeu4€HM« ynopa Buno/JneH b bhac 
AM^epeHUwa/itNoro nopuiMP, ycraHoeneH- 
Horo e Kopnyce m o6pa3yioiuero c ero ctbhio* 
mm A»e Kanepu, rwAPaa/iwMecitu cB«3aHHbie 
mokay co6oh icaHanoH c pacno/io*eHHWM b 



h6m o6p3THbiM KnananoM co iutokom, npw 

3T0M OAH3 M3 K3Mep ruApaB/lMMeCKM CBR33H3 

c nOAOCTbto HarMeraMM«. APyraa - c no/iocTb»o 
ecacwBaHMfl rHAPOMacoca, a AOpHwpyioiUMvi 
Konyc ycraMOBfleH c B03MO*KOCTbio B3auMo- 
AePicTBn» a aepxHeM no/io*eHMn co ujtokom 
06paTHoro icnanana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 5, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1 , the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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Sworn to before me this 
23rd day of January 2002. 



Signature, Notary Public 






. In and for the Slate of T«x*» 

My commission expire* 03-22-2003 



OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 



Stamp, Notary Public 
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